Effects of sodium on chemotactic peptide binding to polymorphonuclear leukocytes.
The affinity of binding of the chemotactic peptide N-formylnorleucylleucylphenylalanine to rabbit peritoneal polymorphonuclear leukocytes is increased when sodium ions are removed from the medium. In Hanks' balanced salt solution, the dissociation constant of the binding is about 2 X 10(-8) M, while in Na+-free medium, the dissociation constant is between 3 and 6 X 10(-9) M. Removal of Na+ appears to cause little or no change in receptor number. The change in affinity is rapid and reversible, occurs at 4 degrees C as well as 37 degrees C, and occurs when the Na+ is replaced by K+, choline, or sucrose. The increased binding of low concentrations of peptide is seen on broken as well as whole cells and therefore does not depend on an ion gradient across the membrane. The high affinity receptors are functional in mediating peptide uptake and lysosomal enzyme release. The receptors undergo down-regulation in Na+-free medium, and the dose dependence of the receptor loss is shifted to lower concentrations consistent with the higher affinity of the binding.